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Abstract 
Objective: Recent research has pointed to the cardiovascular benefits of providing 
social support to others in times of stress; however, little is known about what factors 
influence such benefits.  
Design and Measures: In a between groups design we investigated the possible 
interaction between intimacy (friend vs stranger) and support type (active vs passive) in 
determining the cardiovascular responses of support providers. Eighty participants had their 
blood pressure and heart rate monitored while providing either active or passive social 
support to a friend or a stranger who completed a stress task.  
Results: Although there was no interaction effect, a significant main effect showed that 
those who provided passive support showed larger decreases relative to those in the active 
support condition. There was no effect of intimacy. Further, these effects withstood 
adjustment for a number of potential confounds (e.g., sex and body mass index).   
Conclusion: It appears that the greatest physiological benefit for social support 
providers may come from providing passive, rather than active support, regardless of whether 
the support-receiver is a friend or a stranger. 
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1. Introduction  
Previous literature has demonstrated the many health benefits to being socially 
integrated and having a strong network of support, including advantages in cardiovascular 
health (Bland, Krogh, Winkelstein & Trevisan, 1991; Creaven, Howard, & Hughes, 2013; 
Gallagher & Whiteley, 2012; House, Landis & Umberson, 1988; Holt-Lunstad Smith & 
Layton, 2010; Uchino, 2006). However, such research has generally focused on the 
consequences of receiving social support, overlooking two important considerations: 1) social 
integration suggests both giving and receiving (Konrath & Brown, 2012); and 2) research has 
shown that watching those close to us suffer without being able to offer help has detrimental 
health effects (Monin, Schulz, Martire et al., 2010). Therefore, it appears surprising that no 
study has yet tested whether the physiological benefits of providing social support to others in 
an experimental setting is dependent on both the type of support that is given, and the 
relationship between the support provider and support receiver. 
       Social support can be understood as the feeling of belonging to an integrated 
network of mutual trust by which others are available to provide emotional, tangible and 
other types of assistance in times of need (Cobb, 1976).  Both in exploring broad associations 
between social support and health and in investigating the specific mechanisms which drive 
this process, the majority of studies have focused on those receiving social support and its 
impact on the cardiovascular responses of the support receiver, using individuals present in 
the laboratory (see Uchino, Carlisle, Birmingham, & Vaughn, 2011) or support provision 
using video-relayed social support (Thorsteinsson, James, & Gregg, 1998). These studies 
have suggested that receiving support is associated with decreased systolic blood pressure 
(SBP) and diastolic blood pressure (DBP) reactivity in the support recipient (Thorsteinsson & 
James, 1999). Even when activating a social support schema, thinking about receiving social 
support results in decreases in SBP and DBP during schema activation (Creaven & Hughes, 
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2012), although thinking about support provision results in increases. While the receipt of 
social support is linked with attenuated cardiovascular reactivity to stress in the recipient, this 
relationship has also shown to be moderated by the relationship to the support provider (e.g., 
Birmingham et al., 2009; Gramer & Supp, 2014; Holtt-Lunstad et al., 2007).  Phillips, 
Gallagher, and Carroll (2009) found differences in in cardiovascular reactions to stress 
depending on received support from a friend or a stranger.  Others have also observed that 
social support provided by those similar to us during times of stress has a stronger influence 
for cardiovascular responses than support provided by those less similar to us (Gallagher, 
Meaney, & Muldoon, 2014).  These and other studies have shown attenuated cardiovascular 
responses among those receiving support from a friend during a stress task, rather than 
receiving support from a stranger or receiving no support (Kamarck, Annunziato &  
Amateau, 1995).   
As well as showing that social support is associated with attenuated cardiovascular 
reactions during stress in the laboratory, and that this may be moderated by the relationship of 
the support provider to the receiver, this body of research has also established differences for 
the receiver’s cardiovascular profile in receiving active and passive support. Within these 
studies, the provision of active support is manipulated through the use of friends or 
confederates providing verbal prompts and cues to convey active supportive conditions, while 
passive support is conveyed often by “mere presence” of friend or confederate (e.g., 
Christenfeld, Gerin &  Linden, 1997; Phillips et al., 2009).  These studies have identified that 
active support interacts with intimacy levels in producing attenuated cardiovascular reactions 
in the recipient, with active support from friends leading to greater attenuation in 
cardiovascular reactions to stress.  While no study has specifically examined the 
cardiovascular profile of the support provider, others have found that among spousal 
caregivers, the provision of active support resulted in positive affect, whereas passive support 
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led to increased negative affect (Poulin, Brown, Ubel, Smith, Jankovic, & Langa, 2010).  It 
therefore seems likely that such positive affect would translate to physiological benefits for 
those providing active support more so than passive support, although this remains untested.  
However, results from Creaven and Hughes (2012) may indicate that this is not the case. In 
their study, activation of an active social support provision schema (where the participants 
were asked to write about a time they provided support to a person in their lives, thinking 
about what they “do or have done for this person that is supportive and helpful” [p. 115]) was 
associated with increased cardiovascular levels during schema activation following stress. 
This suggests that there may be a detrimental effect to the hemodynamic profile when 
providing social support to others. It therefore, may also be the case that since intimacy has 
an impact on the receipt of support, it is likely to also impact the effect of support provision 
with those providing support to friends rather than strangers possibly receiving the most 
benefit.   
      Further solidifying the importance of examining support-giving correlates, Piferi 
and Lawlor (2006) found that not only were self-reported support-giving patterns associated 
with reduced ambulatory blood pressure, but that such effects occur through compassion and 
self-esteem. They suggest that in these supportive interactions, feelings of compassion may 
drive these benefits; this is a likely consequence of believing that if one shows compassion to 
others they in turn will show compassion for us.  Further, compassion can motivate support 
giving and can be elicited by perceiving others as distressed or in need (Goetz, Keltner & 
Simon-Thomas, 2010) and it has been found to facilitate stress reactivity (Cosley, McCoy, 
Saslow & & Epel, 2010). Thus, it could be that feeling more compassionate when others are 
dealing with stress will influence the cardiovascular responses of social support providers.  
The Present Research 
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 The above literature demonstrates a link between social support provision and 
cardiovascular reactions to stress.  Extending upon this, the aim of the present research was to 
explore the potentially interactive effect of the relationship between the support provider and 
the recipient (friends or strangers) and the nature of support provided (active or passive) on 
cardiovascular reactions. In doing so, we decided to implement a laboratory-based 
experimental protocol that mirrors those examining the effects of the provision of active and 
passive social support on cardiovascular reactivity, but instead of focusing on the recipient, 
we examined the provider. It was hypothesised that providing active support to a friend 
during a time of acute stress would be more beneficial – that is, would result in a lower 
cardiovascular response– than providing active support to a stranger or indeed providing 
passive support to a friend or a stranger. It was also hypothesised that those providing active 
support to friends will be more compassionate, will feel that their presence was more 
valuable, and will be more satisfied with their support provision, than those providing active 
support to a stranger or providing passive support to a friend or a stranger.  
2. Method  
2.1. Participants 
Participants were 80 healthy university students (51 females).  Participants had a mean 
age of 21.20 years (SD = 3.32) and a mean body mass index (BMI) of 23.9 kg/m2 (SD = 
5.08).  The majority (81%) were non-smokers. Most of the participants (75%) were recruited 
through general student population while the remaining 25% received psychology course 
credits for their participation.  Participation was prohibited among those with cardiovascular 
or other acute illnesses and those taking prescribed medication (excluding the contraceptive 
pill); as recommended by others (e.g., Phillips et al., 2009). Participants were asked to refrain 
from: consuming alcohol or undertaking vigorous exercise for 12 hours before the study; 
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consuming caffeine or nicotine for 2 hours before the study; and eating for 1 hour before the 
study, as these are known blood pressure confounds.  Ethical approval was received from the 
institution’s research board and all participants provided informed consent.  
2.2. Design 
A 2 × 2 between-subjects design was used to examine the effect of intimacy (friend vs. 
stranger) and type of support (active support vs. passive support) on the cardiovascular 
reactions of the support provider; there were 20 participants in each group.  The main 
outcome variables were systolic blood pressure (SBP), diastolic blood pressure (DBP) and 
heart rate (HR) reactivity.  Specifically, reactivity scores were computed for each variable by 
subtracting baseline scores from task scores.  Psychological task rating measures served as 
secondary outcomes and covariates.   
2.3. Socio-Demographic and Psychological Measures 
An in-house questionnaire, relevant to the present study, was used to capture 
demographic information such as age, gender, and smoking history. This was also used to 
check for intimacy of relationship, subjective feelings of stress, compassion, and supportive 
efforts after providing support to the person being tested.  For example, items investigated the 
level of intimacy between the participant and the support-receiver (‘How long have you 
known the person who is doing the stress test?’) measured in months and years, and the level 
of psychological closeness (‘How psychologically close do you feel to this person?’), 
measured on a rating scale from 1 (Not at all) to 6 (Extremely).  Further items using the same 
rating scale also measured feelings of stress after the stress task (‘How stressed are you 
feeling right now?’).  Items also captured the provider’s own evaluations of support (‘How 
supportive do you think you were to the person being tested?’; as well as personal feelings of 
compassion (‘How compassionate are you feeling right now?’).  These items were included 
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as a method of exploring the psychological feelings around support in order to examine their 
potential links with cardiovascular reactions.  Items were rated on a scale from 1 (Not at all) 
to 6 (Extremely). 
2.4. Apparatus 
Standard weighing scales and tape metre were used to measure weight and height in 
order to calculate and control for BMI.  Blood pressure (SBP and DBP) and HR were 
measured using a GE Dinamap Pro 400V2 series oscillometric blood pressure monitor (GE 
Medical Systems, Freiburg, Germany). 
2.4.1 Stress Task 
An adapted version of the Trier Social Stress Task and used previously in 
psychophysiological research (Bosch, Berntson, Cacioppo et al., 2009) was employed. This 
task involved the support-receiver giving two speeches, each four minutes in length. In 
addition, participants were given two minutes to prepare for each speech. The first speech 
required participants to defend themselves to a store manager having been accused of 
shoplifting an item, making several specific points such as why the security guard might have 
thought they stole the item.  The second speech required participants to outline three of their 
best and three of their worst characteristics, providing specific examples for each. 
Throughout both tasks, participants who ceased talking were prompted by the researcher to 
continue speaking for the duration of the task. Such speech tasks haven been shown to be 
associated with physiological reactivity (Bosch et al., 2009), even when not in the presence of 
an audience (O’Leary, Howard, Hughes & James, in press). Further, although data are not 
presented, participants undergoing the stress tasks found them to be both psychologically and 
physiologically stressful.   
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2.5. Experimental Manipulation of Social Support Provision  
Participants were randomly assigned to experimental group prior to the study. 
According to the study schedule, half of participants were asked to bring a friend who was 
randomly assigned to either an ‘active’ or a ‘passive’ support-giving role. This comprised one 
level of the between-subjects factor of intimacy; friend. Those participants that did not bring 
a friend comprised the ‘stranger’ level of the intimacy between-subjects factor. For those in 
the stranger group, they completed the study as the active or passive support-giver in the 
presence of a stranger who was a confederate researcher. This confederate arrived at the 
laboratory at the same time as the participant and behaved like a participant.  Further, 
confederates acting as strangers acted accordingly during the study period; they turned up at 
the lab at a similar time to the support provider, read the study protocol, gave informed 
consent, and were then brought into the lab for testing. They were asked to look anxious 
when performing the stress task.  Moreover, in order to increase the validity of the study and 
enhance the subjective experience of stress, those doing the stress task (friends and strangers) 
also had their blood pressure monitored throughout the experiment. Blood pressure 
measurement was taken at the same times as those of the support provider. 
Upon arrival at the laboratory, participants acting as the support-giver were asked to 
remain outside while the support-receiver (either a friend or a stranger) was brought into the 
main room. Table 1 schematically demonstrates the timeline for support provision in relation 
to blood pressure measurements.  Both active and passive support-givers were told the 
following: “Normally the person completing the stress task would be tested alone, but this 
time we have allowed you to sit next to them to offer support during this difficult and 
stressful task”.  However, participants assigned to the active support condition were told: 
“During the task you will be given some cue cards with instructions on what supportive 
words you have to say to the person being tested.  Do not add anything more than what is on 
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the cue card as this will ruin the experiment”.  They were then shown a script containing 
three supportive prompts to give at set intervals:  “Good luck, don’t worry, you’ll be fine” 
(S1); “You are doing great” (S2); “Keep going you are doing well” (S3).  These are similar 
prompts used in previous research of this nature (Phillips et al., 2009).  These supportive 
prompts were given immediately prior to the task, four minutes into the first task and four 
minutes into the second task.  Participants were reminded to try to sound as natural as 
possible, not to sound as though they were evaluating the person doing the stress task, and not 
to add anything extra to the cued script.  Participants assigned to the passive support 
condition were told: “You should not talk to each other, nor should you distract each other, as 
to do well on the task requires complete concentration”. Aside from this specific instruction, 
those in the passive support group were not given any further information on what passive 
social support should look like.  
[Insert Table 1 About Here] 
2.6. Procedure 
     On participants’ arrival to the laboratory, a checklist was carried out to ensure that 
the inclusionary conditions described above were met.  On satisfactory confirmation of these 
conditions, participants provided informed consent, and measurement of weight and height 
were obtained for later calculation of BMI.  Studies were conducted between the hours of 
10.30AM and 4PM to control for evidence of a circadian pattern of blood pressure responses 
(Neutel & Smith, 1997). Participants were seated with the support-giver facing the support-
receiver who sat opposite a DVD player; this was for showing the stress task video details.  
The laboratory was dimly lit except for a lamp which shone directly on participants as a stress 
enhancer (Gallagher et al., 2014; Phillips et al., 2009).  Participants were instructed to keep 
their feet placed inside a foot-rest in order to control for movement which may alter blood 
 CARDIOVASCULAR REACTIONS OF SOCIAL SUPPORT PROVIDERS 11 
 
pressure readings.  The function of the blood pressure monitor was explained and the cuff 
placed around participants’ brachial artery on the non-dominant arm.  An initial practice 
reading was taken while the participant rested for six minutes before the formal testing period 
began to ensure the equipment was working properly and to acclimatise the participants.  
Following this, participants sat quietly for eight minutes and completed  ratings scales of how 
close they were to the person being tested etc and had their blood pressure readings taken at 
intervals of two minutes.  After this, participants were informed that the next part of the task 
would now begin.  The support-receiver was instructed to watch the DVD player; instructions 
for the stress task were given on the DVD player to ensure standardisation, in accordance 
with Bosch et al. (2009).  In the Active Support conditions, the support-giver was given cue 
cards for support-provision. As described above, support was given at designated times 
throughout the session1 (see Table 1).  In the Passive Support condition, the observer simply 
watched the other person as they engaged in the speech task. Throughout the speech task, 
blood pressure was taken at intervals of three minutes.  In total, the stress task took 12 
minutes and four blood pressure readings were taken.  Following the task, participants 
completed the post-task ratings.  On completion, participants were thanked for their time, 
debriefed and released from the study. 
2.7. Statistical Analysis 
Average scores for SBP, DBP and HR were computed for the three baseline measures 
and the four task measures. Reactivity scores were calculated as the difference between 
baseline and task averages for each outcome variable (SBP, DBP, HR), based on procedures 
from similar studies (Gallagher et al., 2014; Phillips et al., 2009).  Initial analysis checked for 
                                                          
1 Prior to main study commencement, a pilot study was conducted which resulted in minor alterations to our 
original procedure, the most significant being an adjustment in how cues for social support provision were 
signalled to support providers: an initial ‘nod’ prompt was found not to be discernible to participants, therefore a 
‘shoulder tap’ prompt was used instead.  Importantly, this this not result in any changes in blood pressure.  
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outliers and if assumptions for parametric analyses were met. The data were normally 
distributed and no outliers were identified. Secondary analyses employed univariate 
ANOVAs to determine the efficacy of the intimacy and support type manipulations on self-
report evaluations, as well as measuring for differences between conditions on baseline 
cardiovascular values. A chi-square was employed to check for sex differences between 
conditions.  In testing the main hypothesis, three separate two-way ANOVAS were 
conducted to test for an interaction effect between intimacy (friend vs. stranger) and type of 
support (active vs. passive) on SBP, DBP and HR reactivity respectively. In accordance with 
procedures from similar studies to control for effects of baseline values on reactivity, the 
relevant baseline cardiovascular scores were inserted as covariates for each outcome measure 
(Gallagher et al., 2014; Phillips et al., 2009).  Subsequent ANOVAs examined differences in 
psychological evaluations and across conditions.  Finally, a re-analysis of the main 
hypothesis was conducted using ANCOVA with potentially confounding anthropometric, 
behavioural and psychological variables entered as covariates. Occasional changes in degrees 
of freedom reflect missing data.  
3. Results 
3.1. Manipulation Checks 
There were no significant differences between gender allocation for intimacy, χ² =1.34, 
p= .24, or support type,χ² = 1.35, p= .24. Those asked to bring a friend were more likely to 
bring a female friend (68%) and the confederate was almost always female (93%).  There 
were no significant main effects or interactions of intimacy or support type for SBP, DBP or 
HR at baseline, indicating that any effects of our manipulations were not as a result of 
baseline differences in cardiovascular parameters; these data are shown in Table 2.   
[Insert Table 2 About Here] 
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Manipulation checks confirmed that participants indicated they knew friends (M=58.4; 
SD=69.42) longer than they knew strangers (M=.00; SD=.00; in response to the question, 
‘How long have you known the person doing the stress test?’), F(1, 75) = 27.61, p < .001, 
ηp²=0.27.  In addition, they rated themselves as closer to their friends (M = 4.7; SD = 1.02) , 
compared to the strangers (M = 0.3; SD = 0.52), F(1, 78) = 573.18, p < .001, ηp²=0.88, 
confirming the effectiveness of the  intimacy manipulation.  Finally, those who provided 
active support (M = 2.4; SD = 1.48) felt significantly more supportive following the stress 
task than those who provided passive support (M = 1.5; SD = 1.46), F(1, 78) = 7.74, p = .010, 
ηp² = 0.08, suggesting that the support type manipulation was effective.   
Given that the cardiovascular system can increase in activity during verbal 
communication (Lyons, Spicer, Tuffin & Chamberlain, 2000), and to identify if it was the 
speech activity and not support per se that is driving any observed effects, we compared the 
blood pressure responses immediately before and after active social support was provided (n 
= 40) during the stress task (see Table 1); for this we pooled BP1 and BP3 (pre- 
communication) and BP2 and BP4 (post- communication) measures. Dependent samples t-
test identified a significant decrease in HR from pre (M = 82.2, SD = 15.60) to post, (M 
=79.9, SD =15.13) t(39) =2.60, p =.013. However, there was no change in SBP (M =125.5, 
SD =13.24 vs M =124.2, SD =12.20, t (39) =0.30, p =.76, or DBP (M =73.4, SD =6.81 vs M 
=73.0 SD =9.18), t(39) =0.30, p =.76. Together these results suggest that the activity 
associated with provision of speech did not have an acute effect on SBP and DBP. 
Consequently, any observed effects should be attributable to the manipulation of the social 
support provision, and not the presence of speech.  
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3.2. Cardiovascular reactions in social support providers before and after watching 
someone experience stress 
To identify if there was significant change in observes from baseline to observing 
stress, a series of dependent samples t-tests were conducted.  Although there was no 
difference in SBP between baseline and task in observers overall, t(1,79) =0.39, p =.69, there 
were statistically significant decreases in cardiovascular responses from baseline to task for 
DBP, t(1,79) = 2.08,  p= .04, and HR, t(1,79) = 5.76, p <.001 in observers providing support 
to people doing the stress task.  Means and standard deviations (SD) are shown in Table 2.                
3.3. Associations between intimacy, type of social support and cardiovascular responses 
support providers 
For SBP reactivity, there was a non-significant trend for intimacy, F(1, 75) = 3.62, p = 
.06, ηp² = 0.05), with a negative value for reactivity measures for those in the Friend group 
(indicating these individuals showed lower SBP levels during the task compared to baseline) 
and positive for those in the Stranger group (indicating these individuals showed higher SBP 
levels during task compared to baseline). There was a significant main effect of support type, 
F(1, 75)=4.82, p=.03, ηp²=0.6.  Specifically, this unexpected main effect (see Figure 1), 
shows that those who provided passive support had a negative SBP response (i.e, SBP values 
decreased from baseline levels during task), while SBP responses increased from baseline to 
task in those providing active support.  There was no intimacy × support type interaction for 
SBP reactivity, F(1, 75) = 1.03, p = .31, ηp² = 0.01).   
Similarly, for DBP, there was no main effect of intimacy, F(1, 75) = 1.67, p = .20, ηp² 
= 0.02, and no intimacy × support type interaction , F(1, 75) = 0.13, p = .72, ηp² = 0.00).  
However, as with SBP, there was a significant main effect for support type, F(1, 75)=17.79, 
p<.001, ηp²=0.19.  As can be seen in Figure 1, those in the active support group had positive 
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reactivity values (i.e., they showed greater DBP levels during the task compared to baseline) 
while those in the passive support group had negative reactivity values (i.e., they showed 
lower DBP values during the task compared to baseline).  
The same pattern was not evident for HR reactivity. There were no main effects for 
intimacy, F(1, 75) = .108,  p= .74, ηp² = 0.00, or support type, F(1, 75) = 2.64,  p= .10, 
ηp²=0.03, and no interaction effect, F(1, 75) = 2.54, p = .15, ηp² = 0.03).  
Together, these results indicate that providing passive support was associated with 
decreases in both SBP and DBP compared to when active support was provided, which 
resulted in small increases. This was regardless of whether support was being provided to a 
stranger or a friend.  
3.4. Intimacy, Social Support and Psychological Evaluations 
After watching the person undergo the stressor, there were no main effects on stress 
ratings between intimacy, F(1, 76) = 0.00,  p= 1.00, ηp²=0.00, support type, F(1, 76) = 2.99, 
p = .08, ηp²=0.04, and no interaction effect, F(1, 76)=1.07, p=.30, ηp²=0.01. However, those 
who provided active support felt that they were more supportive than passive supporters, F(1, 
76) = 7.38, p = .008 ηp² = 0.09; Means (with SD) were 2.50 (1.48) and 1.60 (1.46). There was 
no main effect of intimacy, F(1, 76) = 2.65, p = .11, ηp² = 0.03, or no interaction effect, F(1, 
76) = 3.19, p = .08 ηp² = 0.04.  Finally, those who provided active support felt more 
compassionate after they provided support compared to those giving passive support, F(1, 76) 
= 7.92, p = .060 ηp² = 0.09; Means (with SD) were 4.30 (1.00) and 3.50 (1.41). There was no 
main effect of intimacy, F(1, 76) = 0.07, p = .78 ηp² = 0.00, or no interaction effect, F(1, 76) 
= 1.39, p = .24 ηp² = 0.01.  
3.5. Post-hoc testing: Controlling for Potential Confounding Variables 
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Significant main blood pressure effects (p < .05) were not altered by the inclusion of 
common cardiovascular risk factors as covariates (e.g., BMI, age, sex and smoking status). 
The psychological evaluations (support appraisals and feelings of compassion) described 
above were also included as covariates and the results remained unchanged.  
4. Discussion 
The current research is the first to explore the cardiovascular responses of those 
offering social support to friends and strangers in a time of acute laboratory-manipulated 
stress.  Our results did not show the expected interaction effect between intimacy and support 
type in explaining the cardiovascular reactions of support-providers. There was no evidence 
to suggest that cardiovascular responses are dependent on whether support is provided to a 
friend or a stranger. We did, however, find that those who provided passive support showed a 
decrease in DBP from baseline levels, whereas those in the active support group showed an 
increase. This pattern was also evident on SBP. This remained even when controlling for 
other known cardiovascular risk factors (BMI, age, sex and smoking).  On the other hand, our 
results suggested that psychologically, those who provided active support felt that they were 
more supportive and more compassionate compared to those who gave passive support. Such 
findings suggest a contradiction between what occurs at a physiological level and a 
psychological level when offering support to others during a time of acute stress. However, 
they also provide some insight into the complex relationships between social support 
provision and decreased likelihood of mortality and reduced cardiovascular reactivity (Brown 
et al., 2003; Piferi & Lawlor., 2006).  This is the first study to show experimentally that 
provision of social support to people during times of stress can influence cardiovascular 
reactions.  
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       These results are in accordance with other studies’ findings that provision of,social 
support and prosocial behaviour has physiological correlates (Creaven & Hughes 2012; 
Inagaki & Eisenberger., 2012).  However, the most interesting finding in the present study 
was that those who provided passive support experienced more physiological benefit than 
those who provided active support.  Although active support has been found to be associated 
with attenuated cardiovascular responses in the recipient (Christenfeld et al., 1997; Phillips et 
al., 2009), here there was a physiological cost to the support provider; cardiovascular 
responses were elevated when they provided active support and reduced beneath baseline 
with passive support.  That elevated blood pressure responses to acute mental stress have 
been linked to long-term cardiovascular issues including mortality (Carroll, Ginty, Der, et al., 
2012) suggests the importance of this finding.  One possible reason for the difference in 
responses between active and passive support provision is a higher burden of responsibility in 
active support providers.  Those who received instructions to provide active support were, in 
essence, accorded the responsibility of completing specific actions in order to provide social 
support to another experiencing stress. In caregiving literature, it has been shown that the 
responsibility and burden of continuously offering support to others results in a cost to the 
mental and physical health of caregivers who are caring for people dealing with chronic stress 
(Cantwell et al., 2014; Gallagher & Whiteley, 2012; Lovell, Moss, & Wetherell., 2012). The 
results from the present study suggest that even in the case of offering informal support, the 
responsibility associated with providing a specific type of support to a person under stress 
may also be a cost to the support-giver physiologically. 
       Conversely, our results also demonstrated that upon completion of the stress task, 
those who had actively engaged in support provision felt more satisfied with the level of 
support they gave and also felt more compassionate consistent with research showing that  
provision of active support to result in positive affect among caregivers (Poulin et al., 2010).  
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These results suggest a complex interplay between what is occurring on a psychological 
and a physiological level during support provision, and imply that those who derive feelings 
of value and satisfaction from providing active support are at a physiological disadvantage.  It 
may be possible that the individuals who experience such positive affect are those who have 
expended the most effort in trying to succeed in their supportive role, thereby also 
experiencing the enhanced feelings of burden associated with poor health outcomes 
(Gallagher, Phillips, Oliver & Carroll., 2008; Phillips et al., 2009).  Further, a recent study 
has found that effort exerted by a participant and the negative affect that ensues is associated 
with cardiovascular reactivity (Hilmert, Teoh & Roy, 2014).  From a theoretical standpoint, 
this is also somewhat in line with the Conservation of Resources (COR) theory of fatigue and 
burnout (Hobfoll & Freedy, 1993) which are associated with increases in blood pressure and 
HR (Nelesen, Yasmin, KaMala, & Dimsdale., 2008).  Because we did not specifically 
measure fatigue or feelings of burden, these conclusions are speculative. What these results 
do concretely suggest is that in certain situations, individuals may experience greater 
physiological benefits from being available as a support-provider, rather than actively 
engaging in a support-giving capacity.  
      In contrast to previous findings which showed an association between social 
support health benefits and intimacy levels (Phillips et al., 2009) we did not find any effects 
of intimacy on support-givers’ physiological reactions. In short, participants did not gain any 
additional benefit from helping a friend rather than a stranger. One possible explanation for 
this might lie in the fact that the ‘stranger’ in the present study was a confederate played by 
one of several researchers, all of whom were graduate students of similar age.  Prominent 
theories in the field of social psychology, such as social identity theory (Tajfel & Turner, 
1979), assert that we as humans have a tendency to categorise ourselves and others to form 
‘in-groups’ and ‘out-groups’, and feel more identification and favouritism towards those who 
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are similar to us, with recent evidence showing that social support from those similar to us is 
more likely to influence stress reactivity than those unlike us (Gallagher et al., 2014).  It is 
possible then that even in the ‘stranger’ condition, support-providers identified with the other 
person on the basis of a shared belonging to a larger social category: that of students.  If this 
was the case, it is likely that support-providers would have experienced similar affective 
responses when watching a stranger under stress as a friend, and therefore gained the same 
benefit or cost from providing support, dependent on the support type rather than the 
intimacy level. The fact that participants benefitted physiologically whether they supported a 
friend or a stranger may have wider implications for those who provide support on a day to 
day basis, that is, care-givers, particularly informal ones such as healthcare workers.   
      The findings of the present study are limited by a number of factors. As mentioned 
above, explanations as to why passive support yielded such a different response from active 
support are relatively speculative, as we did not measure task-specific feelings of 
responsibility or burden.  In addition, due to the nature of the laboratory setting it is likely 
that the supportive cues utilised in this study are not reflective of the kind of support offered 
in real life. In more naturalistic settings it is probable that those offering tangible, informal 
support to others do not do so under instruction, but as a spontaneous gesture, and so might 
reflect stronger physiological reactions. However, the careful construction of realistic and 
non-evaluative support cues aimed to compensate for this somewhat, while still maintaining 
the experimental premise of this study which extends empirically upon the self-report 
methods employed in previous research (e.g. Brown et al., 2003; Piferi & Lawlor., 2006).  
Furthermore, the carefully controlled manipulation of the delivery of active and passive 
support cues mirrored those implemented on studies looking at the impact of support 
provision on the recipient.  However, with this strength in implementing a laboratory protocol 
that allows comparison across studies comes a potential limitation.  Our manipulation of the 
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active support conditions resulted in these participants engaging in speech-based prompts and 
cues. Despite our analyses establishing that SBP and DBP did not change significantly from 
before utterance of the speech prompt to after utterance of the speech prompt, it may be the 
case that this manipulation creates the observed effects, rather than offering a true 
comparison of the physiological effects of providing active and passive support.  Future 
studies should introduce a more equivalent manipulation of active and passive support roles.  
We also did not control for differences in personality.  Previous research has found that 
individual difference variables such as hostility (Creaven & Hughes, 2012) can influence 
post-stressor responses to support provision on activation of support schemas (rather than 
actual provision of support as in the present study).  Nevertheless, future research should 
account for differences in personality traits that may moderate the cardiovascular effects of 
providing passive and active support to others. Within the present protocol, it is is possible 
that the use of confederate researcher as a stranger was less than ideal; perhaps future studies 
could aim to use a more realistic stranger than someone of a similar age.  Finally, an 
alternative context to explore the reported findings can be found in the examination of 
adaptation of the cardiovascular response, where introduction of the same stressor within the 
same laboratory session results in a pattern of habituation (or alternatively sensitization) that 
may be particularly revealing in the context of psychosomatic pathogensis (e.g., Howard & 
Hughes, 2012; Hughes, 2007a, 2007b; Hughes, Howard, James, & Higgins, 2011).  As such, 
the present findings could be viewed as those in the passive group habituating to the 
laboratory environment, with the task of providing active support inhibiting this habituation. 
If this is the case, the period we have regarded and viewed as the “baseline” may not in fact 
be a true resting baseline, as those individuals in the passive group progressed below baseline 
levels during the provision of support. Nevertheless, even in this alternative context for 
interpretation, the provision of active support is still a hindrance to an otherwise healthy 
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cardiovascular response profile.  In this context, the provision of active support and the 
requirements of the manipulation can be seen as a stressor.  
Conclusion 
The results of this study showed passive support to be more physiologically beneficial 
to support-providers than active support. Surprisingly, the relationship between the support 
provider and receiver did not moderate this effect.  In a further exploration of these findings, 
we determined that those who provided active support felt more satisfied and compassionate 
after support provision, perhaps suggesting a higher level of psychological exertion which is 
likely to have negatively affected cardiovascular responses. While these findings were 
unexpected, they offer new insights into the complex area of social support provision and 
illustrate the fine line that exists between beneficial and costly giving to others during times 
of stress. The indication that the type of support we offer is a more concrete determinant of 
our physiological responses than the person to whom we offer support has consequences for 
the care-giving literature. Future studies should aim to further tease apart the nuanced 
phenomenon of social support provision to more clearly determine the physiological 
consequences and psychological determinants of helping others.  
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Figure Captions  
Figure 1. Main effects of support type on SBP and DBP and HR controlling for respective 
baseline values 
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Figure 1. 
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Table 1 
Timeline of support provision (S1, S2, S3), and blood pressure readings (BP1, BP2, BP3, 
BP4) in minutes 
Task1 0-2 2-3 3-4 4-5 5-6 Task2 0-2 2-3 3-4 4-5 5-6 
S1  Speak BP1 S2 BP2   Speak BP3 S3 BP4 
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Table 2 
                  Mean (SD) cardiovascular values at baseline and task measures 
 
 
 
 
 
 
 
 
 
 
 
 
          
 Baseline Task 
SBP 
(mmHg) 
121.6 (11.90) 122.0 (12.79) 
DBP 
(mmHg) 
72.4 (7.33) 71.2 (6.88) 
HR (bpm) 83.0 (14.80) 79.8 (13.32) 
